Antinuclear activity was assessed in serum samples from a series of 40 patients with differing clinical subsets (including renal and neurological disease) of systemic lupus erythematosus (SLE) against a transformed keratinocyte line (SvK14)* and normal human keratinocytes. Paired serum samples were studied during disease activity and inactivity, and the effects of ultraviolet radiation on the availability of nuclear antigens in the cell substrates were assessed. Serum samples from 20 healthy controls and 40 disease controls, comprising 10 patients each with rheumatoid arthritis, Sjogren's syndrome, scleroderma, and myositis, were also studied. The keratinocytes all provided sensitive substrates for the detection of antinuclear antibodies (ANAs), and in normal keratinocytes treated with ultraviolet radiation nuclear antigens were exposed on the cell surface. There was no correlation between ANAs and disease activity or patterns so, apart from assisting diagnosis, the detection of ANAs is oflittle relevance to predicting disease activity.
In an earlier study of patients with discoid lupus erythematosus it was shown that the use of several cultured human epithelial cells, including keratinocytes, improved the sensitivity of detecting antinuclear antibodies (ANAs).' In addition, it was found that the titre and pattern of ANA staining were notably substrate dependent: transformed keratinocytes were shown to be more sensitive than primary keratinocytes. This is likely to reflect alteration in the antigenicity of the cells after transformation.
This study extends the original study by increasing the types of cell lines used and the variety of patients studied. Serum samples from up to 20 healthy controls, 40 patients with systemic lupus erythematosus (SLE), and 10 each with rheumatoid arthritis, Sjogren's syndrome, scleroderma, and adult onset myositis were analysed. The relation between ANA reactivity and the several subgroups of lupus patients was analysed. Furthermore, within each subgroup samples obtained during both inactive and active phases of the disease were studied.
The cutaneous signs of lupus erythematosus are often triggered by ultraviolet irradiation and in vivo ultraviolet radiation seems to increase the binding of anti-Ro antibodies to the dermoepidermal junction and basal keratinocytes.2 LeFeber et al studied the binding of lupus autoantisera to keratinocytes which had been ultraviolet irradiated.3 They reported that ultraviolet irradiation induced expression of nuclear antigens on the keratinocyte cell surface. Thus the ANA reactivity of our test sera was examined against normal human epidermal keratinocytes non-irradiated or subjected to RAt (n= 10) 2f (20) It (10) It (5) 4f (20) 3t (15) (nine female, one male diagnosed by the preliminary criteria of the ARA"). In addition, serum samples from 20 healthy controls (15 female, five male) were studied. All serum samples were coded and assessed 'blind'.
METHODS
The cell lines to be used as substrates were prepared as follows:
Sv4O transformed keratinocytes (SvK1412) were cultured in RPMI with 10% fetal calf serum and passaged weekly after preparation of a single cell suspension by trypsinisation (0 25% trypsin at 37°C for 20 minutes). Samples from early passage numbers (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) Hep-2 cells were cultured on multiwell slides in the presence ofDulbecco's miniimum essential medium and 100/% fetal calf serum.
After air drying all samples were stored at -70°C until use.
Immunocytochemistry
In the initial screening all 160 serum samples Slides were coded and read blind.
As described in the 'Results' section 20 of the serum samples found to give the strongest positive reaction were further studied by serial dilutions (to 1/10 000 if necessary), and most were also studied using the other cell lines as substrates.
Results Tables 1 and 2 show the positive results of the initial screening of all the 160 serum samples tested on the UVK14, SvK14, and HEp-2 cell lines. As the HEp samples of 10 patients with SLE (in both active and inactive phases) were diluted. In addition, serum samples of 10 of the disease controls were diluted similarly. line (fig 3) . 
Discussion
The presence of ANAs is one of the criteria used in the ARA's revised classification of SLE. 4 Probably fewer than 5% of lupus patients are ANA negative. Antinuclear antibody reactivity is also found, however, in all of the other autoimmune rheumatic diseases and a variety of infectious diseases. '5 16 This is not surprising given the wide variety of potential antigenic determinants in the nucleus. It has proved a major challenge to match the pattern of ANA reactivity with the fine specificity of the antigens. 17 For many years the standard substrates used to detect the presence of ANAs were sections of rat liver or mouse kidney, but they have been reported to lack sensitivity. For example, in a study of 114 patients with myositis only 33% were ANA positive with mouse kidney as substrate, but 78% were positive with HEp-2. 8 More recently it has been shown that a broad range of human epithelial cells, including keratinocytes, provide suitable substrates for detecting ANAs.' In this study the HEp-2 cell line and T47D cells, a human breast carcinoma line, example, known to induce antigenic determinants by the formation ofthymidine dimers. 20 Previous reports of ANA testing in patients with cutaneous signs of lupus against ultraviolet irradiated non-transformed keratinocytes have suggested that ultraviolet radiation induces membrane expression of SSA/Ro, RNP, and Sm.3 We also found particulate membrane staining in 45% of sera tested after ultraviolet irradiation of normal keratinocytes for one minute. This was not restricted to Ro and La positive patients but was also found in patients with anti-DNA antibodies. There was an effect dependent on dose, with fewer membrane positives after 30 seconds' irradiation, suggesting an association with epidermal cell damage. The membrane staining in the Ro/La negative patients suggests that ultraviolet irradiation may well induce the appearance at the cell membrane of other antigenic determinants. There was no membrane staining of the UVK14 cells, but these cells are viable having had previous exposure to ultraviolet radiation during development, and are therefore not strictly comparable. 
